Telomerase regulation at the crossroads of cell fate.
Telomeres are specialized structures at the ends of eukaryotic chromosomes and are crucial for genome stability, cell growth control and carcinogenesis. Normally, they protect chromosomes from end to end fusion, degradation and recombination. Telomerase is a ribonucleoprotein essential for maintenance of telomeres and it is active in germ cells, stem cells and approximately 90% of cancers but not in most normal somatic cells. Human telomerase catalytic protein subunit hTERT is crucial for telomerase activity. Although hTERT expression is sufficient to immortalize normal human cells in culture, spontaneous immortalization is extremely rare which suggests that its expression is under strong negative control. Characterization of the hTERT promoter has allowed for the analysis of potential mechanisms of hTERT expression and regulation. The hTERT promoter is very complex and contains a great number of canonical and non-canonical sequences that bind or potentially bind a variety of transcription factors. In this review we focus on the positive and negative regulators of hTERT transcription and their role in normal cell growth and immortalization.